Background: This study was designed to investigate the effects of usual negative emotional experiences on biological aging progression of human. Methods: A total of 237 subjects who visited the Health Promotion Center at Chungnam National University Hospital from May 2013 through September 2013 was enrolled. Each subject had been drawn up a structured questionnaire about usual experiences of depression, anxiety, anger, and anger expression. The degree of biological aging progression of each subject was computed by a specific formula which consisted of chronological age and biological age reflecting obesity and aging of main organs. 
Introduction
The fight-or-flight response (also called 'hyperarousal' or 'the acute stress response') is a physiological reaction that occurs in response to a harmful event, attack, or threat to survival. 1) Nowadays, level of individual social stress are gradually increased, thus the fight-or-flight responses are increased altogether. It signifies that humans are more likely to experience anger, anxiety, or depression. These negative emotional experiences considerably affects the physiologic human system. Along with secretion of various hormones including adrenaline, sympathetic nervous system is activated and blood vessels are contracted. Consequently, both blood pressure and blood glucose level rise, thereby increasing circulating blood volume to muscles and decreasing to guts. 2) Repeated these experiences could accelerate biological aging.
Previous studies reported adverse effects of anger on the human organism. Anger increases risks of coronary calcification, myocardial infarction, subclinical atherosclerosis, and coronary artery disease. 3) Anger and hostility are significantly correlated with metabolic syndrome. 4) Depression also negatively affects the human body. There is a significant association between depression and Parkinson's disease 5) and a high prevalence of major depression disorder in cancer patients is reported. 6) There are plenty of researches that anxiety has a biologically negative impact. The strong relationship between anxiety and metabolic syndrome 7) and the increased risk of cardiovascular disease by anxiety disorders and panic disorder 8) are reported.
However, above-mentioned studies are almost similar focusing the relationship between negative emotional experiences and particular diseases or medical findings only.
Because the physiological impacts of negative emotional experiences may be connected with biological aging progression of human, association with the degree of biological aging progression of the human body and negative emotional experiences should be investigated.
Moreover, previous studies mostly used the Beck Depression Inventory (BDI), 9) Beck Anxiety Inventory (BAI), 10) Zung
Self-Rating Depression Scale, 11) Zung Self-Rating Anxiety Scale, 12) Hamilton Depression Rating Scale, 13) or Hamilton Anxiety Rating Scale 14) for assessing the degree of depression or anxiety. Since these tools are used for screening or diagnosing depression or anxiety, these measures cannot fully reflect usual emotional experiences. Thus, the present study to investigate the relationship between negative emotional experiences and biological aging using structured questionnaire about usual experiences of depression, anxiety, anger, and anger expression.
Methods

Study participants and period
This study is a cross-sectional study to investigate the relationship between biological aging and emotional experi- All participants had been drawn up respective structured questionnaires: 63 subjects who missed more than one item or question of questionnaires were excluded from analyses and finally 237 subjects were enrolled in this study.
Instruments
The questionnaire contains measurements to assess each emotional experiences. 18, 19) In this research, the reliability coefficient was 0.800 (Supplementary questionnaire 3). ) (Supplementary questionnaire 4).
1) Questionnaire for demographics and faith
4) Trait anger inventory
5) Anger expression inventory
Anger Expression Inventory in the STAXI, the tool to as- ) (Supplementary questionnaire 5).
6) Biological aging
Biological aging was calculated by means of a conversion formula as the below-described.
Biological aging (%)={(biological age-chronological age)/chronological age}×100
The factor 'biological age' was developed in Mediage Inc.
(Seongnam, Korea) and listed in an international journal in the Science Citation Index class, which reflects obesity and aging of the main organs-heart, lungs, liver, pancreas, and kidneys. 22, 23) The formula to compute biological age consists of the be- 
Results
General characteristics and emotional experiences
The mean age of subjects was 52.8±10.8 years old, and the middle-aged were the most common group in this study ( 
Discussion
The present study was designed to investigate the association between usual emotional experiences and biological aging. This study demonstrated that education level showed significantly negative correlation with biological aging and trait anger showed significantly positive correlation with biological aging.
Trait anger means the tendency of anger which a person experiences continuously regardless of a certain situation or time period. The finding of significant positive correlation between trait anger and biological aging in this study is in line with previous studies that elevated trait anger negatively affected physical health. 24) The human system aging in the level of organ-system is generally explained as follows. The system homeostasis is regulated by the signals of nerves and hormones. When the body's ability to maintain the homeostasis decreases, the system often fails to adapt oneself.
Accordingly, the system aging is progressed and possibly causes some diseases including cancer in this condition. 25) Furthermore, the 'fight-or-flight response' theory describes a physiological responses to the stress. When a man/woman feels himself/herself placed in a stressful situation, his/her sympathetic nervous system comes to be activated and catecholamines secreted from adrenal medulla in his/her body. 26) Unhealthy reactions are caused consequently that heart rate and respiratory rate are increased, gastrointestinal function is suppressed, most vessels in the system except muscles are contracted, and glycogen and fatty acids are released. Hence, the current study that higher trait anger was correlated with more biological aging consists substantially with the 'fight-or-flight response' theory as well as the explanation of aging in the level of organ-system. In addition, our study agrees with the previous study that psychological stress weakened humoral and cellular immune reactions. 27) On the other side, trait depression and trait anxiety did not show significant relationships with the biological aging in this study. These results were inconsistent with the previous studies. It was reported that serum tumor necrosis factor alpha (TNF-α) level was more elevated in normal persons than in patients with depression. 28) Emotional stress response of anxiety significantly increased arterial stiffness even after adjusting confounding factors of age, mean arterial pressure, gender, BMI, smoking, education, and income. 29) There are a few reasons why these inconsistencies occurred in this study.
Firstly, dependent variables used for aging of human body were different. Although our study reported emotional stress on biologic aging process by biologic age, previous studies used TNF-α and arterial stiffness. TNF-α is a cytokine to regulate immune cells and its dysregulation implicate a variety of human diseases. Arterial stiffness reflects the severity of atherosclerosis. In contrast to these factors, biological aging is a value computed by a specific formula which consists of chronological age and biological age. As stated above, biological age is calculated with BMI, body fat, body muscle, waist circumference, WHR, SBP, DBP, pulse pressure, FEV1, FVC, and other blood test results. Because biological age is a complex parameter reflecting various conditions, relationship between emotional stress and biological age would be more precise in this study than in previous studies.
Secondly, there might be some discordances among inventories to estimate the degree of depression and anxiety.
BDI in the previous study was utilized to appraise depression.
On the one hand, the Trait Depression Inventory was employed in this survey, separated from STDI-K. 16 
